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Genet. , 168, 111 (197 9)] ^nvfy-Vh^ [J. Mo 1 . 
Biol., 56, 209 (1971)] KX-oX. Saccharomyce 
s cerevisiae O^t^fi. Mx.tf H i n n e nhfD:)^^ [P r o c . 
Natl. Acad. Sc i. USA, 7 5, 1 9 2 7 (1 9 7 8) ] ^')^^ 
A?* [J. Ba c t e r i o 1. , 1 5 3, 1 6 3 (1 9 8 3)] ICioT, 
Wm<^^'a-{ix '^Jx.{fV-7-7''fX;^^ [S c i e nc e, 2 2 7. 1 2 9 ( 
1 9 8 5) ] > J^V^ Vi^^'J^^-'^^ a t u r e, 319, 791 (1 

9 8 6)] K^oX. Wimmm.<r>^^\t^ m^\-S:G r a h amO:^^ [V i r o 
logy, 52, 456 (197 3)]. %mm(0^^\t. >^J;it^ S umm e 
xsh<r>-)5^ [Mo 1. Cell. Biol. , 3, 2 1 5 6-2 1 6 5 (1 9 
8 3) ] \Zi.^X^fl^fl^^m.n^-t^^ti)^X%^o 
1 0 0 5 0 1 

(4) ^>/N°^@<D#^i • fflm 
mm'k^A.x^^h^^hijm^x^^^o Rmuti.x\i. fzt^\t^)\^^-:^. 
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gl#K=^5, Oil, 9 1 2-i-^it>*Hoppf>, Bio/Technolo 
gy, 6:1204. 1988 IClSm^ ^^^"'^^ 
o i9Lfz^"/-^K<^l^tiFLAG (^^^^) ^T^^K Asp-Tyr- 
Lys-Asp-Asp-Asp-Asp-Lys-C^V,. ^-.^^m^^lc 

nrtgtc-r^o 4E 1 1 m^^fi^^^^^^^y^') ^tt. ^^^si^mffl^tt 

;5>*a#f^^m5, oil, 9 1 2^ic|Bm^tts^^ic:, #^co=:«^^l^^:t 

><^)^^Tt:\ FLAG (^^®^) -^^/^ FtCfg^l-^^/ ^ a-'^^^*^^^^ 
m^-t^o 4E 1 l/N^y^; 7*fflBa*ti. ^it#-§-HB 9 2 5 9Tt^. T 

i; 5& > • • ?5;;v^^— • =i va > (Ame rican Type 

Culture Collection) ll^ft^tLTV^^o FLAG 
3^) ^T'f- Klclg-^-r^S^/ Eastman Kodak 
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s ion. h^+l-^-^'/>i')A^-^tl'e^^o 
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(b) >^n-:/ 

un^^2^L<itA\,zmm<omMmn<^^i^tfzitm^mmtmm^^j:^n^ 



mSE#2 003-3076973 



2002-236292 ^ • 22/ 

, 3- vmm<D^^. BP^. 3 1 2 Om.m (K^m^ 2 IC^JiS) t/i(i2 9 9 7 

10 0 6 01 
10 0 6 1] 
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^^2 0 0 2 -2 3 6 2 9 2 ^ -^-v : 23. 

K05Smii*o'v^Tm^^m^^^*i-^-^'^™'^^*>^° ^^^^ m^mii 
. mRNA-C^>. mRNA;&^«b^t^¥LfccDNA-e^oT'f>J:v-o ^^^^ 
LTmRNA=SriiI|lS•r^J^^^:^^i^ JifB-^t<^7'^^-7-=S:fflv^/3NAS B A^ 
(3SRV*. TMA^fe)=l:^ffl-rS^^:'i>-C-§^o N A S B A^g#{iMI^-e^ «) 

[0 0 6 2] 

(6) ijii^ 

. mAXiiM^^m^^ (conformational) (M^^) Xi>t^%h 

ib^tj:h1fm^i^'oXm^LXi> ^\^^o 
[0 0 6 3] 

LfzHj^-oX, 3^-^^(7)1 ooOTli. 2j!:^§gOiJ^^/N-^®Oi^IEttJ^l^'>-"/ 

^mmt\^xmmm^x^^o Lfz:^^v—:ftfzii^<D^mmt. m^^ 

[0 0 6 41 



aiiE#2 003-30769 
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ICioTpilf ^^ii^^Wtg-eab^o Kenneth (^#) , Mo 

noclonal Antibodies, Hybridomas! A N 
ew Dimension in Biological Analyses, 
Plenum P r e s s, ^^.-3-^5^, 1 9 8 0 =l:#fiS.$ttfwV^o 
[0 0 6 51 

WmM^-tiz. 2^B^IB*tcmilI$*L;&o Lfvi^N-f -/V K— 'HfflKJ^^^t 
[0 0 6 6] 

[0 0 6 7] 
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[0 0 6 8] 
[0 0 6 91 

2^liggo*n:#tix in v i t r o ^fcti i n v i v o v^-rtt>&^'e> ^^^B.^ 
[0 0 7 0] 

[0 0 7 1] 

id Lfz^^i. in V i t r o ii-t:l5£ffl1-^:*N t^cli i n v i v o-C 

^■^Lx. ^i$^^^^Lfzmm^^oxi^^^fi:h^mm^m^^m^ir^^t 
mz7^n^j^m.(Dmmm^-^. m^mm\^ in v i v o^#i-^i^^#do - 

[0 0 7 21 
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: 26/ 



(6) ^T-:^-i5J:?/^m:^v* 

[0 0 7 31 
[0 0 7 4] 

(a) ^t>tm<^miB^>^^°^K=^^»i-''^^'^ (b) &mu.m^<o-m 

tL;g,*>(D-Cti*<> ^^^^^^S-S^lCiSV^-C^^O^l::^^. ^Jx-(f. EL ISA 
L<lil. S^ltJ^J.i. t<l±3»:J.±. $'bl::$ftL<t±l 01&lJl.±-e 



[0 0 7 5] 

(c) mmMm^zmm^mmm^^^^rvr^x^^', (d) miaii^^Bt^i: 
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^^2 0 0 2-2 3 6 2 9 2 ^ ^-v^ : 27/ 

10 0 7 61 

MiKii. ^ttliI5Ba$tt;i>^><7)-eii>5r<. 'E^Ox.l?. RT-PCR> y-'^f^rn 
K-3';>m-M7Km0# (GAPDH) . fi-r^^:^^::^-Vr^mm^M 

o 

10 0 7 7] 
[0 0 7 8] 

mmmUl'(Dmm^^ :AL 16144 5. AF 038660. AF 03866 
1. AF022367> AF038663. AF 0386 6 4t?^)&o tfzm.m 

B 1 a s t [A 1 t s c hu 1 e t a 1 . , J . M o 1 . B i o 1 . , 
2 1 5. 4 0 3-4 1 0 il 9 9 0) ] m<D':ruVyA^mmLfZo 



mm.<^2 003-3076973 



^^2 0 0 2-2 3 6 2 9 2 ^ ^-'J I 28/ 

[0 0 7 9] 

-e<Ojg^> E S TSfi^iJG enBank Accetion No.N4873 
S^axfyyJ^^WMG enBank Accetion No.AC00620 

k.hKfz (:4s:0J^#TiiN4 8 7 3 8^'^tf:E<ST*NGa INAc-Tl. A 
C 0 0 6 2 0 5tl^*tt;&«<S^^^NGa 1 N A c -T 2 hll^^) o Mm^^t 

^wmmtkm^-^^^ ^m^m-rh^tii^--^mx-^'=>fz(D^. clont 

ECHttOMarathon-Ready cDNA (Human Brain 
^L<(iStomach) %fflv>r K||it1f#<7>^# (5' RACElRa 
pid Amplification of cDNA Ends)afemc^n 

10 0 8 0] 

Marathon c DN A#m<^ A P 1 "/^ ^ ( c DN Aifit^M'J 

l'APl> AP 2 0Ti5^7'^'-75^^^^'^^"^) - ^mt/3@£^iJ^^t^l^^l-^^"^ 

v-K 1 2 R 6 (5' -GCT CCT GCA GCT CCA GCT CCA-3' (IE^j#-^5) 
) -CPCR (9 4t:2 05BI'\ 6 0X:3 0t>\ 7 2X:2^«r3 O-^-'f iJ'^V) 'Srffo 
fco ^'bic. Marathon c DN A#^OA P 2 7^^ ^ -7- i:. IS^'J^^ 
lC^^Ufc7'7^'7-K 1 2 R 5 (5' -AAG CGA CTC CCT CGC Ca GAG T-3' 

mm^^) ) r-nested PGR (9 4X:2 0^^\ 6 0'C3 0^\ 7 2 

i^7Kfi<J'5:2 0T5ym) *^fflmU^:^-o/iOT% # t> tLfclE^U h ^i^c^ N G a 1 
N A c - T 2 <^^^ie^iJ A 7-- ^ ^-;^1tm-eE S TSa^J (GenBan 
k Accession No. PF 0 5 8 1 9 7) ^^mbf.o ^<^^^@B>^J1f ^> 

2®<^>7'9^-7- (K 1 2 F 1 0 1 : 5' -ATG CCG CGG CTC CCG GTG AAG AAG- 
3' (ffi^J#-^7) i:K12R5) HJ; RT-P CR^^fv^. itf^^^ltM-^^ 

fz^bi)-h. COESTie^iJfcS* RACE-etfbtt/iSB^Jtil^^^niRNAJi 
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-^2 IC^.L-f-o 

[0 0 8 1] 

Marathon c DN A#mOAP 1 -/^-f "7- h ( c DN AifitOWIi 
ICAPI. AP 2 0T^7°3^— *sov^-CV^;i,) . ^mLf^BB^j^^t-^^L-^^"^' 
7>f -T-K 1 3 -R 3 (5' -CAA CAG TTC AAG CTC CAG GAG GTA-3' ' {mfm 
-f-8) ) TPCR (941C20#\ 60t:30#\ 7 2 t: 2 3 0 -^f-i i> 
^rffo/io ^-blC. Marathon c DN A#m<^AP 2 "/^-f Sa 
^JgP^i;lS^L/^y^^-7-K 1 3 R 2 (5' -CTG ACG CTT TTC CAC GTT CAG A 
AT-3' (@a^m-^9) ) ne s t e d P C R ( 9 4 r 2 0 #\ 6 0 "C 3 0 ^^^^ 
7 2'C2:^=S:3 0-9-^ i^'JV) «r^f 'S^of^o 1 • 0 

tio b;6>b> m^#^m#^<7)^m«i£^ij (^7Kfi«j'^2 oT^/m) ^--fflmL^ 

^2 ic^L/Co 

[0 0 8 2] 

[0 0 8 3] 

1^2] 

^2 ACF rj^ffl^-^'^^•^^"^'^^ 

2E@<^5' RACE"/^^"^- 



3E@<^5' RACE-/'7-<'7 — 
K13 R7 5' -CAC CTC ATC CAT CTG TAG GAA CGT-3' (IB^J^"^ 1 2 ) 



K13 R6 



K13 R5 



5' -CAC CCC GTC TCT GCT CTG CGA T-3' 
5' -GTC TTC CTG GGG CTG TCA CCA- 3' 



{mm^l 0) 

{mm^ 1 1 ) 



K13 R8 5' -CTC TCG CCA TGC AAC TTC CAC GT-3' 
4J^ao5' RACET'y^"^- 



3) 
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K13 R12 5' -AAT GTC GTG GTC CTC GAG GCT CA-3' (SB^J#^ 1 4) 
Kiq pn -r.AT noT AGA ACT GGA GGT GT G GftT-V (WM^^ I 5) 

• 2. Ga lNAc-T^^S^<^l§m^^iS"-'^<^^^^ 
Ga lNAc-T(7)|&mm*^^^-r^^*J>^ G a 1 N A c -T^iS^^^- 
V ^-^ttO pFLAG-CMVl ^ca^^^^:^io o 
[0 0 8 4] 

Marathon cDNA (Human B r a i n) SrMM^: LT> 7 
^y-K^^^-^-Kl 2-Hi n-F2 : 5' -CCC AAG CTT CGG GGG GTC C 
AC GCr GOG CCA T-3' (@E^J#-^16). i; /n^-;^ 7^7 ^ -7- K 1 2 - X b a 
-R 1 : 5' -GCT CTA GAC TCA AGA CGC CCC CGT GCG AGA-3' . (BB>^J#-§-l 
7) =&fflv.T. ^MitLA Taq DNA^'U ^ 7— flc J: V)@e^J#-^l 
<{i2<^6 2#S;&-'b 1 0 3 9#B<?)T^/^l^ffi^i-^^Mit^Ji'iilt/Zo 

^^^^-4,lC'^$^;5,flMg5ii5: (H i nd I I I iiXb a I) X^^M 
U Hindi! li:Xba I-eWbfzpFLAG-CMVllcm#l&tt<^L 
i gat ion Hi gh«:fflv>-r#XU p F L AG-N G a 1 N A c -T 1 

10 0 8 5] 

Marathon cDNA (Human S t o m a c h) =Sr^S t LT 
^ 7^9-Ky^^-7-Kl 3-Ec o-Fl : 5' -GGA ATT CGA GGT ACG G 
CA GCT GGA GAG AA-3' (K^J^^IS) , ^ "^-K 1 3 - S a 1 

- R 1 : 5' -ACG CCT CGA CCT ACA GCG TCT TCA TCT GGC GA-3' (Mn^^ 
1 9) ^fflv^T. ^MatLA Taq DN A^i-'V p« 9— Ifl^ J: '5Ba>?iJ#^3^ 

^^^^ ■:f^y(^^r^K^tfi^mmUU (EcoRIiiSa 1 I) T'^ift. 
EcoRIiiSal IT-^ffift^p CDNA3. liZ-K^XLtZo Clti^=£rE c 
oRI ^Pme IT'^ifb. NGa 1 N A c -T 2 <7)tStt^&=S:^tfifit* P F 
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LAG-CMV 1 c o R I -E c o RYUUKMW^'^±<DL i g a t i o n 
H i gh=^fflv^T#AU pFLAG-NGa 1 N A c - T 2 ?:<^mU;^Co 
[0 0 8 6] 

15;/g<7)pFLAG-NGa INAc-T 1 < t± p F L A G-N G a 1 
NAc-T2^. 2X1 06oC0S-im^l 0% FCS ( 't^ vB^^BiflLVt 
) ^-^tf DMEM (Dulbecco' s modified Eagle' s 

me d i um) imm^\^fzi><DK') ^'y ^ ^ > 2 0 0 0 (-f Vlf hn 

:^«Lfv:_h?t*lliaU ±?tl 0 mUCNaNsCO. 0 5 %) > N a C 1 ( 
150 mM).CaCl2(2 mM) . JniM 1 v (i/i^^%t) (5 0 fx 

1) ^m^^u 4x:x—^mwi^tio KJBm.^WL^M'L-^^mLx (sooo r 

pm. 5^> 4*0 ^U-j y^mi^L. 2 mMOC a C 1 2 * TB S ^ 9 0 0 
fx IM^rnrnM^L-^^m (2 0 0 0 rpm. 5^. 4 1C) t. --^l^ h ^ 2 0 
Of, I (7)1 mU C a C 1 2 - TBS lC^^$-^^!&14i|lJ^<^-^?->7'>'V (NG a 
1 NAc-T 1^L< iiNG a 1 NAc-T2^#?S) tfco 
[0 0 8 7] 

iO. SDS-PAGEt'i7J:.>^^>':/n-7x-^> i^* =Sr^f 
Emt'T^^y^'^^n'^^^'^^ULtZo t/L#{±^FLAG M2-^;VJt-^i^ 
(A-8 5 9 2. SIGMAth) ^rfflv^^^To 
[0 0 8 8] 
^•fefe#il2 

1 . m^^mm<Dmm 

[0 0 8 9] 

^^'^SMfi^ Gal-ff-pNp> Gal-/8-oNp> GalNAc-a 
-Bz. G a 1 NAc -/&-pNp. G 1 c N A c - a - p N p > GlcNAc 
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-^-pNps Glc-a-pNp. Glc-i8-pNp. GlcA-^-pN 
Fuc-a-pNp. Man-a-pNp CALBI0CHEM1± 
)^Xyl-«-pNp.Xyl-i9-pNp v^-^tt) ^^'#2. 5 

nmo\/2 0Ml^tft^X^KmmLfZo tfz. ^Um^i^^M (UDP- 
Ga lNAc> UDP-G 1 cNAc. UDP-Ga 1> GDP-Man> UD 
P-GlcA. UDP-Xylisiri'^GDP-Fuc. KtL^) ->i5^*-7^±) ^^Mir 

[0 0 9 0] 



GalNAc-T 



GlcA-T 



MES or HEPES (pH 5,5 - 


50 mM 


UDP-GalNAc 


0.5 mM 


UDP-[14C]GalNAc 


2 nCi/ul 


MnCI2 


20 mM 


Triron X-100 


0.5% 


GlcNAc-T 


HEPES (pH 7.0 or 7.5) 


14 mM 


UDP-GIcNAc 


0.5 mM 


UDP-[14C]GlcNAc 


2 nCi/ul 


MnCI2 


10 mM 


Triron CF-54 


0.5% 


ATP 


0.75 mM 


Gal-T 


HEPES (pH 7.0 or 7.5) 


14 mM 


UDP-Gal 


0.25 mM 


UDP-Cl4C]Gal 


2.5 nCi/uI 


•MnCI2 


10 mM 


ATP 


0.75 mM 



MES (pH 7.0) 
UDP-GIcA 
UDP-[14C]GlcA 
MnGI2 




50 mM 
0.25 mM 
2 nCi/ul 

10 mM 


XvHT 


MES (pH 7.0) 
UDP-Xyl 
UDP-[14C]Xyl 
MnCI2 




50 mM 
0.25 mM 
1 nCi/ul 

10 mM 


Fuc-T 


cacodylate buffer (pH 7.0! 

GDP-[14C]Fuc 

MnCI2 

ATP 


50 mM 
1 nCi/ul 
10 mM 
5 mM 


Man-T 


Tris (pH 7.2) 

GDP-Cl40]Man 

MnCI2 

Triton X-100 




50 mM 
2 nCi/ul 
10 mM 
0.6% 



[0 0 9 11 

tfz. Kmmmitir^X lemmt Vtzo SepPack C18* 

m^M n fifzm^ii^i^m(7)tkmi^mm.i^^y >^ v a > :^ > ^ — esu 

^LtZo ^<0^^. NGa INAc-TK N G a 1 N A c -T 2 ^: UDP 
-G 1 c A'Ci>^=^(D/'iy ^ > V-^^^^^^^^^- UDP-G a 1 NAc^r 
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10 0 9 21 

2. 

1 0 nmo 1/2 0;. 1) . Em^^<^fZo -^O^*. NGa INAc-Tl 
(D^^K25e. 26 dpm. NGa lNAc-T2(^^'^l'l 2 2 1. 22 

m^tt/co J^±<^^^^^^. NGa lNAc-Tli5iraGa lNAc-T2 
ii^KG 1 cNAc-TllGa 1 N A c ^^^t" - ^'^^^ 

10 0 9 3] 

3. SiipHO^tt 

m_h(7)i:^t::> NGa 1 NA c -T 1 ^it>'NG a lNAc-T2:65Gl cN 

Ac ICG a \ NAc^^^t^mm^mmr-^^^ti)mi^:^^^^^^^-^^o -e^-e 

, M^^(^M^tpH=l:mLyt:o .1 C:T'ffiv>/i^«»ME S (pH 5. 5. 
6. 0. 6. 2 6, 6. 5. 6. 7 5) . HEPES (pH 6. 75. 7. 0 
. 7. 4) r^h^o ^(Dm^.^A^^ttibfzXoi^. pH 6. 5X-^mm 

1 0 0 9 4 1 
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NG a 1 N A c -T 1 




pH 


stStffiteSiii^a (A) 


■:f=7>'!7 (B) 


(A) — (B) 


msmmmipyi 5.5) 


339. 76 


263. 21 


76. 55 


MES^gff|g(pH 6.0) 


321. 04 


263. 21 


57. 83 


wBsmmmipyi 6.26) 


636. 34 


263. 21 


37o. io 


msmmm (ph e. 5) 


1767. 72 


263. 21 


1504. ol 


mS^mm(l>i\ 6.75) 


923. 92 


263. 21 


660- 71 


HEPBsmmm (ph e. 75) 


1685. 06 


263. 21 


1421. 80 


HEPES^»^(pH 7.0) 


1138. 38 


263.21 


arte 1 *7 

875. 17 


HEPESMlf^(DH 7.4) 


2587. 48 


263. 21 


2324. 27 


NG a 1 N A c -T 2 


(dpm) 


pH 


acStSftlSii** (A) 


(B) 


(A) — (B) 


MESm^CpH 5.5) 


336. 20 


263. 21 


72.99 


MES^%j^(pH 6.0) 


341.92 


263.21 


78.71 


MES^tlf^CpH 6.26) 


339. 50 


263.21 


76. 29 


MESMtRCpH 6.5) 


753. 26 


263. 21 


490. 05 


UESmWmipli 6.75) 


529. 24 


263. 21 


266. 03 


HEPESi^W(pH 6.75) 


915. 16 


263.21 


651.95 


HERESY® ?S(pH 7.0) 


786. 70 


263.21 


523. 49 


HEPESi|g®^^(pH 7.4) 


586. 32 


263. 21 


323.11 



(dpm) 



[0 0 9 51 

tj:^^ ^#^«b^V^^'a-<7)7'9>^iilC> MES (pH 6. 

7 5) (Dt^om (2 6 3.2 1 dpm) 'Sr^^ffl L/io tfz. NGa INAc 
-Tl-CpH 7. 4<7)hl^tcft^i^v>ii?:^Lfc;6^ ie:^Tb*>l«iV^pHlc-t;i, 
i:?S14^)l«<'&^t>ltT'ti5&v^O-e. ^a<^)^i^l-tiMES (pH 6. 5) * 

[0 0 9 61 

4. zm^-^^^^^^^^^ 

2mm^^^^^mwLx. ^firfi(Dmm<DmmmiLtzo •€-<^^*. no a 

lNAc-Tlt'iiMn2+. NGa 1 N A c -T 2 -eUMg2+. Mn2+, Co2+ 

E D T A ^mmt ^ti^-tbh (omm ^ m'^^Tr-^ ^^^^ tzo \>x±,(Dm^i)-^^'m 
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[0 0 9 7] 



NG a I N A c -T 1 






i^c^H•s^4B^5i^a (a) 


Zf9'^^ (B) 


(A) - (B) 


Mn C 1 3 


519. 47 


263. 21 


256. 26 


M g C 1 , 


256. 36 


263. 21 


-6.85 


Z n C 1 , 


210.29 


263.21 


-52. 92 


C a C 1 , 


230. 78 


263-21 


-32. 43 


C u C 1 , 


278. 77 


263.21 


15. 56 


C o C 1 , 


240.91 


263. 21 


-22. 30 


C d S 


203. 39 


263. 21 


-59. 82 


EDT A 


242. 38 


263. 21 


-20. 83 


NG a 1 NA c — T 2 


(dpm) 




ScMStt«t5ii^S (A) 


Zf'?^^^ (B) 


(A) - (B) 


Mn C 1 , 


1484. 43 


263.21 


1221.22 


Mg C 1 , 


3124. 16 


263.21 


2860. 95 


Z n C 1 , 


187. 59 


263. 21 


-75. 62 


C a C 1 , 


217.83 


263- 21 


-45. 38 


C u C 1 , 


218.35 


263. 21 


-44. 86 


C o C 1 , 


1130.63 


263. 21 


867. 42 


C d S O, 


217.92 


263. 21 


-45. 29 


EDTA . 


235. 28 


263. 21 


-27. 93 



(dpm) 
[0 0 9 8] 

H h lE^ai^O c D N A ^ffi v>T. ^S6*J P C R i:: i 0 ^SiSi^^^^m**^ 

o/::'i><^=&^fflU ;|*>[kmt-MtTii^^RNA^fflmU J: i) c DN A 

L-^ffl LfCoNGalNAc-Tl (^^»6tJ^?a«IWl-^Sffl L/i 7^^ ^ ^ 
-{iK 1 2 - F 3 (5' -ctg gtg gat ttc gag age ga- 3 * (iS^J#-^ 2 0)) 
K 1 2 - R 3 (5' -tgc cgt cca gga tgt tgg-3* (SB^J#-^2 1 ) ) . "/ 
D-riiK 1 2 -MGB 3 (5' -gcg gta gag gac gcc-3' (@e^J#-t 2 2) 
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(±K 1 3 - F 3 (5' -ate gtc ate act gae tat age agt ga-3' (ie^iJl=-^2 
3) K 1 3 - R 3 (5' -gaa tgg cat cga tga etc eag-3' 4 
) ) ^ T^n-T'tiK 1 3 -MGB 3 (5' -etc gtg aag gae ecg ca-3' (MM 
#-^2 5) ) -e^^o T^n-yilJiT-/^^ ^V^M:r'>;^•rAXtt(^•7^^-^y 
jl,^^,Uyr-^^^Lfzi><0^im\^fZo ^^*3J:t/.^JSvtl^{iUn i v e 
rsal PGR Master Mix^lSffiUABI PRISM 77 
00 Sequence Detection S y s t e m (t ^> l^T"/7 

\^=}'h\.x\t'^')'t}vr}vry^Y-^-')y'mjmnm (gapdh) 

L> m\mM<omm-D n a ^ LmitfsT-<^#m» 

(^)^ri^b^^oy-o tfc. NGa 1 NA c -T 1 J:r>*NG a 1 N A c -T 2 O 
Um'D^hhX.X^ pFLAG-NGa 1 N A c -T 1 ;feir>*p F L A G-N G 
a lNAc-T2=^ffiv^^^o RJS?ajSt±5 0'C2^. 9 5X:iO^<^tt. 9 5 °C 
1 550.\ 6 0X:i^9-^5 0-9--f iJ'^V^fofCo fg*«:lim^^L'^^o NGa INA 
c -T 1 tt^f^^T^ NGalNAc-T2 \tm^^M.X^ft^^mimm^^ 

10 0 9 91 

fflv^ ^4lC{±T:/'9'f K/^W'^i^;^xAXttOPre-Developed TaqMan Assay R 
eagents Endogenous Control Human Beta-act in^r'Kffl Lf^o ^<O^W:. 5n^<^ 
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[0 10 0] 

SEQUENCE LISTING 

<110> NATIONAL INSTITUTE OF ADVANCED INDUSmiAL SCIENCE AND TECHNOIX)GY 
AMERSHAM BIOSCIENCES KK 

<120> Novel acetylgalactosamine transferases and nucleic acids encoding 
the same 



<130> A-987-26 



<160> 25 



<210> 1 

<211> 1039 

<212> PRT 

<213> Homo sapiens 



<400> 1 

Met Pro Arg Leu Pro Val Lys Lys He Arg Lys Gin Met Lys Leu Leu 
15 10 15 

Leu Leu Leu Leu Leu Leu Ser Cys Ala Ala Trp Uu Thr Tyr Val His 
20 25 30 

Leu Gly Leu Val Arg Gin Gly Arg Ala Leu Arg Gin Arg Leu Gly Tyr 
35 40 45 

Gly Arg Asp Gly Glu Lys Leu Thr Ser Glu Thr Asp Gly Arg Gly Val 
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50 



55 



60 



His Ala Ala Pro Ser Thr Gin Arg Ala Glu Asp Ser Ser Glu Ser Arg 
65 70 75 80 

Glu Glu Glu Gin Ala Pro Glu Gly Arg Asp Leu Asp Met Leu Phe Pro 
85 90 95 

Gly Gly Ala Gly Arg Leu Pro Uu Asn Phe Thr His Gin Thr Pro Pro 
100 105 110 

Trp Arg Glu Glu Tyr Lys Gly Gin Val Asn Uu His Val Phe Glu Asp 
115 120 125 

Trp Cys Gly Gly Ala Val Gly His Leu Arg Arg Asn Leu His Phe Pro 
130 135 140 

Leu Phe Pro His Thr Arg Thr Thr Val Lys Lys Leu Ala Val Ser Pro 
145 150 155 160 



Lys Trp Lys Asn Tyr Gly Leu Arg He Phe Gly Phe He His Pro Ala 
165 170 175 



Arg Asp Gly Asp Val Gin Phe Ser Val Ala Ser Asp Asp Asn Ser Glu 
180 185 190 

Phe Trp Leu Ser Uu Asp Glu Ser Pro Ala Ala Ala Gin Uu Val Ala 
195 200 205 
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Phe Val Gly Lys Thr Gly Ser Glu Trp Thr Ala Pro Gly Glu Phe Thr 
210 215 220 

Lys Phe Ser Ser Gin Val Ser Lys Pro Arg Arg Leu Met Ala Ser Arg 
225 230 235 240 

Arg Tyr Tyr Phe Glu Leu Leu His Lys Gin Asp Asp Arg Gly Ser Asp 
245 250 255 

His Val Glu Val Gly Trp Arg Ala Phe Leu Pro Gly Leu Lys Phe Glu 
260 265 270 

Val He Ser Ser Ala His He Ser Leu Tyr Vox Asp Glu Ser Ala Leu 
275 280 285 

Lys Met Asp His Val Ala His Val Pro Gin Ser Pro Ala Ser His Val 
290 295 300 



Gly Gly Arg Pro Pro Gin Glu Glu Thr Ser Ala Asp Met Leu Arg Pro 
305 310 315 320 



Asp Pro Arg Asp Thr Phe Phe Leu Thr Pro Arg Met Glu Ser Ser Ser 
325 330 335 

Leu Glu Asn Val Leu Glu Pro Cys Ala Tyr Ala Pro Thr Tyr Val Val 
340 345 350 



Lys Asp Phe Pro He Ala Arg Tyr Gin Gly Leu Gin Phe Val Tyr Leu 
355 360 365 
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Ser Phe Val Tyr Pro Asn Asp Tyr Thr Arg Leu Thr His Met Glu Thr 
370 375 380 

Asp Asn Lys Cys Phe Tyr Arg Glu Ser Pro Leu Tyr Leu Glu Arg Phe 
385 390 395 400 

Gly Phe Tyr Lys Tyr Met Lys Met Asp Lys Glu Glu Gly Asp Glu Asp 
405 410 415 

Glu Glu Asp Glu Val Gin Arg Arg Ala Phe Leu Phe Leu Asn Pro Asp 
420 425 430 

Asp Phe Leu Asp Asp Glu Asp Glu Gly Glu Leu Leu Asp Ser Leu Glu 
435 440 445 

Pro Thr Glu Ala Ala Pro Pro Arg Ser Gly Pro Gin Ser Pro Ala Pro 
450 455 460 

Ala Ala Pro Ala Gin Pro Gly Ala Thr Leu Ala Pro Pro Thx Pro Pro 
465 470 475 480 

Arg Pro Arg Asp Gly Gly Thr Pro Arg His Ser Arg Ala Leu Ser Trp 
485 490 495 

Ala Ala Arg Ala Ala Arg Pro Leu Pro Leu Phe Leu Gly Arg Ala Pro 
500 505 510 



Pro Pro Arg Pro Ala Val Glu Gin Pro Pro Pro Lys Val Tyr Val Thr 
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515 



520 525 



Arg Val Arg Pro Gly Gin Arg Ala Ser Pro Arg Ala Pro Ala Pro Arg 
530 535 540 

Ala Pro Trp Pro Pro Phe Pro Gly Val Phe Leu His Pro Arg Pro Leu 
545 550 555 560 

Pro Arg Val Gin Leu Arg Ala Pro Pro Arg Pro Pro Arg Pro His Gly 
565 570 575 

Arg Arg Thr Gly Gly Pro Gin Ala Thr Gin Pro Arg Pro Pro Ala Arg 
580 585 590 

Ala Gin Ala Thi Gin Gly Gly Arg Glu Gly Gin Ala Arg Thr Leu Gly 
595 600 605 

Pro Ala Ala Pro Thr Val Asp Ser Asn Leu Ser Ser Glu Ala Arg Pro 
610 615 620 

Val Thr Ser Phe Leu Ser Uu Ser Gin Val Ser Gly Pro Gin Leu Pro 
625 630 635 640 



Gly Glu Gly Glu Glu Glu Glu Glu Gly Glu Asp Asp Gly Ala Pro Gly 
645 650 655 



Asp Glu Ala Ala Ser Glu Asp Ser Glu Glu Ala Ala Gly Pro Ala Leu 
660 665 670 
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Gly Arg Trp Ai'g Glu Asp Ala He Asp Trp Gin Arg Thr Phe Ser Val 
675 680 685 

Gly Ala Val Asp Phe Glu Leu Leu Arg Ser Asp Trp Asn Asp Leu Arg 
690 695 700 

Cys Asn Val Ser Gly Asn Leu Gin Leu Pro Glu Ala Glu Ala Val Asp 
705 710 715 720 

Val Hir Ala Gin Tyr Met Glu Arg Leu Asn Ala Arg His Gly Gly Arg 
725 730 735 

Phe Ala Leu Leu Arg He Val Asn Val Glu Lys Arg Arg Asp Ser Ala 
740 745 750 

Arg Gly Ser Arg Phe Leu Leu Glu Leu Glu Leu Gin Glu Arg Gly Gly 
755 760 765 

Gly Arg Leu Arg Leu Ser Glu Tyr Val Phe Leu Arg Leu Pro Gly Ala 
770 775 780 

Arg Val Gly Asp Ala Asp Gly Glu Ser Pro Glu Pro Ala Pro Ala Ala 
785 790 795 800 

Ser Val Arg Pro Asp Gly Arg Pro Glu Leu Cys Arg Pro Leu Arg Leu 
805 810 815 



Ala Trp Arg Gin Asp Val Met Val His Phe He Val Pro Val Lys Asn 
820 825 830 
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Gin Ala Arg Trp Val Ala Gin Phe Leu Ala Asp Met Ala Ala Uu His 
835 840 845 

Ala Arg Thr Gly Asp Ser Arg Phe Ser Val Val Leu Val Asp Phe Glu 
850 -855 860 

Ser Glu Asp Met Asp Val Glu Arg Ala Leu Arg Ala Ala Arg Leu Pro 
865 870 875 880 

Arg Tyr Gin Tyr Leu Arg Arg Thr Gly Asn Phe Glu Arg Ser Ala Gly 
885 890 895 



Leu Gin Ala Gly Val Asp Ala Val Glu Asp Ala Ser Ser He Val Phe 
900 905 910 

Leu Cys Asp Leu His He His Phe Pro Pro Asn He Leu Asp Gly He 
915 920 925 

Arg Lys His Cys Val Glu Gly Arg Leu Ala Phe Ala Pro Val Val Met 
930 935 940 

Arg Leu Ser Cys Gly Ser Ser Pro Arg Asp Pro His Gly Tyr Trp Glu- 
945 950 955 960 

Val Asn Gly Phe Gly Leu Phe Gly He Tyr Lys Ser Asp Phe Asp Arg 
965 970 • 975 



Val Gly Gly Met Asn Thr Glu Glu Phe Arg Asp Gin Trp Gly Gly Glu 
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980 



985 



990 



Asp Trp Glu Leu Leu Asp Arg Val Leu Gin Ala Gly Leu Glu Val Glu 
995 1000 1005 

Arg Leu Arg Leu Arg Asn Phe Tyr His His Tyr His Ser Lys Arg Gly 
1010 1015 1020 



Met Trp Ser Val Arg Ser Arg Lys Gly Ser Arg Thr Gly Ala Ser 
1025 1030 1035 1039 



<210> 2 

<211> 3120 

<212> DNA 

<213> Homo sapiens 



<400> 2 

atg ccg egg etc ccg gtg aag aag ate cgt aag eag atg aag etg ctg 
Met Pro Arg Leu Pro Val Lys Lys He Arg Lys Gin Met Lys Leu Leu 
1 5 10 15 

etg etg etg etg ctg etg age tge gee geg tgg ete aee tae gtg cac 
Uu Leu Leu Leu Leu Leu Ser Cys -Ala Ala Trp Leu Var Tyr Val His 
20 25 30 

etg ggc etg gtg egc eag gga ege geg etg ege cag cge etg gge tac 
Leu Gly Leu Val Arg Gin Gly Arg Ala Leu Arg Gin Arg Leu Gly Tyr 
35 40 45 



48 



96 



144 
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ggg cga gat ggt gag aag ctg acc agt gag acc gac ggc egg ggg gtc 
Gly Arg Asp Gly Glu Lys Leu Thr Ser Glu Thr Asp Gly Arg Gly Val 
50 55 60 



192 



cac get geg eea tee aea cag agg get gag gac tec agt gag age egt 
His Ala Ala Pro Ser Thr Gin Arg Ala Glu Asp Ser Ser Glu Ser Arg 
65 70 75 80 



240 



gaa gag gag eaa geg eec gaa ggt egg gac eta gac atg ctg ttt cet 
Glu Glu Glu Gin Ala Pro Glu Gly Arg Asp Leu Asp Met Leu Phe Pro 
85 90 95 



288 



ggg ess get ggg agg ctg eea ctg aac tte ace eat cag aea cee eea 
Gly Gly Ala Gly Arg Leu Pro Leu Asn Phe Thx His Gin Thr Pro Pro 
100 105 110 



336 



tgg egg gag gag tac aag ggg cag gtg aac ctg cac gtg ttt gag gac 
Trp Arg Glu Glu Tyr Lys Gly Gin Val Asn Leu His Val Phe Glu Asp 
115 120 125 



384 



tgg tgt ggg ggc gee gtg ggc cac ctg agg agg aac ctg cac tte ecg 
Trp Cys Gly Gly Ala Val Gly His Leu Arg Arg Asn Leu His Phe Pro 
130 135 140 



432 



ctg tte cct cat acg cge acc acc gtg aag aag ttg gee gtg tee eec 
Uu Phe Pro His Thr Arg Thr Thr Val Lys Lys Uu Ala Val Ser Pro 
145 150 155 160 



480 
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aag tgg aag aac tat gga etc cgt att ttt ggt ttc ate cac ccg gcg 528 
Lys Trp Lys Asn Tyr Gly Leu Arg He Phe Gly Phe He His Pro Ala 
165 170 175 



46/ 



agg gac gga gac gtc cag ttt tct gtg gcc tea gac gac aac teg gag 
Arg Asp Gly Asp Val Gin Phe Ser Val Ala Ser Asp Asp Asn Ser Glu 
180 185 190 



567 



tie tgg ctg agt ctg gac gag age cet get get gee cag ett gtg gee 
Phe Trp Uu Ser Leu Asp Glu Ser Pro Ala Ala Ala Gin Leu Val Ala 
195 200 205 



624 



ttt gtg gge aag act ggc tec gag tgg aca gcg ect gga gaa ttc ace 
Phe Val Gly Lys Thr Gly Ser Glu Trp Thr Ala Pro Gly Glu Phe Thr 
210 215 220 



672 



aag ttc age tec cag gtg tec aag cec agg egg etc atg gee tec egg 
Lys Phe Ser Ser Gin Val Ser Lys Pro Arg Arg Leu Met Ala Ser Arg 
225 230 235 240 



720 



agg tac tae ttt gag ttg ctg cac aag cag gac gac cgc gge teg gac 
Arg Tyr Tyr Phe Glu Leu Leu His Lys Gin Asp Asp Arg Gly Ser Asp 
245 250 255 



768 



cac gtg gaa gtg ggc tgg ega get ttc ctg cec gge ctg aag ttc gag 
His Val Glu Val Gly Trp Arg Ala Phe Leu Pro Gly Leu Lys Phe Glu 
260 265 270 



816 



gtc ate age tct get cac ate tec ctg tae aca gat gag tea gee ttg 



864 
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Val He Ser Ser Ala His He Ser Leu Tyr Thr Asp Glu Ser Ala Leu 
275 280 285 

aag atg gac cac gtg gcg cac gtc ccc cag tct cca gcc age cac gtg 
Lys Met Asp His Val Ala His Val Pro Gin Ser Pro Ala Ser His Val 
290 295 300 

ggg ggg cgt ccg ccg cag gag gag acc age gca gae atg ctg egg cca 
Gly Gly Arg Pro Pro Gin Glu Glu Thr Ser Ala Asp Met Leu Arg Pro 
305 310 315 320 



912 



960 



gat ccc agg gat acc ttt tte etc act cca cgc atg gaa tct teg age 1008 
Asp Pro Arg Asp Thr Phe Phe Leu Thr Pro Arg Met Glu Ser Ser Ser 
325 330 335 



ctg gag aac gtg ctg gag ccc tgc gcc tac gcc ccc acc tac gtg gtc 
Leu Glu Asn Val Leu Glu Pro Cys Ala Tyr Ala Pro Thx Tyr Val Val 
340 345 350 



1056 



aag gac ttc ccg ate gcc aga tac cag gge ctg caa ttt gtg tac ctg 
Lys Asp Phe Pro He Ala Arg Tyr Gin Gly Leu Gin Phe Val Tyr Leu 
355 360 365 

tec ttc gtt tat ccc aac gac tac act cgc etc acc cac atg gag aeg 
Ser Phe Val Tyr Pro Asn Asp Tyr Thr Arg Leu Thr His Met Glu Thr 
370 375 380 



1104 



1152 



gac aac aag tgc ttc tac cgc gag tct ccg ctg tat ctg gag agg ttt 1200 
Asp Asn Lys Cys Phe Tyr Arg Glu Ser Pro Leu Tyr Leu Glu Arg Phe 
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400 
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ggg ttc tat aaa tac atg aag atg gac aag gag gag ggg gat gag gat 
Gly Phe Tyr Lys Tyr Met Lys Met Asp Lys Glu Glu Gly Asp Glu Asp 
405 410 415 



1248 



gaa gaa gac gag gtg cag cgc cga gcc ttc etc ttc etc aac ccg gac 
Glu Glu Asp Glu Val Gin Arg Arg Ala Phe Leu Phe Leu Asn Pro Asp 
420 425 430 



1296 



gac ttc ctg gac gac gag gac gag ggg gag ctg etc gac age ctg gag 
Asp Phe Leu Asp Asp Glu Asp Glu Gly Glu Leu Leu Asp Ser Leu Glu 
435 440 445 



1344 



cec ace gag geg gcc ccg cec agg age ggc cec cag tec ecc gcc eca 
Pro Thr Glu Ala Ala Pro Pro Arg Ser Gly Pro Gin Ser Pro Ala Pro 
450 455 460 



1392 



gea gee cec gee cag cec gga gcc ace etc gee ccg ccg ace ect cec 
Ala Ala Pro Ala Gin Pro Gly Ala Thr Leu Ala Pro Pro Thr Pro Pro 
465 470 475 480 

cgc cec egg gae ggg ggg ace cec agg cac tec egg gee ctg age tgg 
Arg Pro Arg Asp Gly Gly Thr Pro Arg His Ser Arg Ala Leu Ser Trp 
485 490 495 



1440 



1488 



gcc gcc agg gee gcc cgc cet ttg ccg etc ttc ttg ggc cga get ccg 
Ala Ala Arg Ala Ala Arg Pro Leu Pro Leu Phe Leu Gly Arg Ala Pro 
500 505 510 



1536 
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ccc ccg cgc cct gca gtg gag cag ccg ccc cca aag gtg tac gtg acc 
Pro Pro Arg Pro Ala Val Glu Gin Pro Pro Pro Lys Val Tyr Val Thr 
515 520 525 



1584 



agg gtg egg ccg gga cag egg gca tec ccc egg gee cca gcg ccg cgt 
Arg Val Arg Pro Gly Gin Arg Ala Ser Pro Arg Ala Pro Ala Pro Arg 
530 535 540 



1632 



gcg ccc tgg ccg ccc ttc cct ggc gtc ttc ctg cac ccc agg cct ctg 
Ala Pro Trp Pro Pro Phe Pro Gly Val Phe Leu His Pro Arg Pro Leu 
545 550 555 560 



1680 



ecc aga gtg cag ctg egg gcg ccc cca cgc cca ccc egg ccc cac ggc 
Pro Arg Val Gin Leu Arg Ala Pro Pro Arg Pro Pro Arg Pro His Gly 
565 570 575 



1728 



cgc agg acc ggc ggc ccc cag gee aca cag ccg agg ccc cca gee egg 
Arg Arg Ttir Gly Gly Pro Gin Ala Thr Gin Pro Arg Pro Pro Ala Arg 
580 585 590 



1776 



gcg cag gee ace caa ggg ggc egg gag ggc cag gcg cgc aeg ctg gga 
Ala Gin Ala Thr Gin Gly Gly Arg Glu Gly Gin Ala Arg Thr Leu Gly 
595 600 605 



1824 



cct gcg gcg ccc aca gtg gae tea aac ttg tec tec gaa gcg egg ccc 
Pro Ala Ala Pro Thr Val Asp Ser Asn Leu Ser Ser Glu Ala Arg Pro 
610 615 620 



1872 
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gtg acc tec ttc ctg age ttg tec eag gtg tee ggg ccg cag ctg ccc 
Val Thr Ser Phe Leu Ser Leu Ser Gin Val Ser Gly Pro Gin Leu Pro 
625 630 635 640 

ggg gag ggc gaa gag gag gag gaa ggg gag gac gat ggg gee ccg ggc 
Gly Glu Gly Glu Glu Glu Glu Glu Gly Glu Asp Asp Gly Ala Pro Gly 
645 650 655 



1920 



50/ 



1968 



gac gag gee gcg teg gag gac age gag gag gee geg ggc ccg gcg etc 
Asp Glu Ala Ala Ser Glu Asp Ser Glu Glu Ala Ala Gly Pro Ala Leu 
660 665 670 



2016 



gga cge tgg egt gag gac gee ate gac tgg eag ege aeg tte age gtg 
Gly Arg Trp Arg Glu Asp Ala He Asp Trp Gin Arg Thr Phe Ser Val 
675 680 685 



2064 



ggc gee gtg gac tte gag ctg ctg egc teg gac tgg aac gac ctg ega 2112 
Gly Ala Val Asp Phe Glu Leu Leu Arg Ser Asp Trp Asn Asp Leu Arg 
690 695 700 



tgc aac gtt teg ggg aac ctg cag ctg ccg gag geg gag gee gtg gac 
Cys Asn Val Ser Gly Asn Leu Gin Leu Pro Glu Ala Glu Ala Val Asp 
705 710 715 720 



2160 



gtg acc get cag tac atg gag egg ctg aac gcg egc cae ggc ggg cge 
Val Thr Ala Gin Tyr Met Glu Arg Leu Asn Ala Arg His Gly Gly Arg 
725 730 735 



2208 



ttc gcg ctt ctg egc ate gtg aac gtg gag aag egc egg gac teg gcg 



2256 



ffiliE# 2003-3076973 



2002-236292 



Phe Ala Leu Leu Arg He Val Asn Val Glu Lys Arg Arg Asp Ser Ala 
740 745 750 



^-v: 51/ 



cga ggg agt cgc ttc ctg ctg gag ctg gag ctg cag gag cgc ggg ggc 
Arg Gly Ser Arg Phe Leu Leu Glu Leu Glu Leu Gin Glu Arg Gly Gly 
755 760 765 



2304 



ggc cgc ctg cga ctg tec gag tac gtc ttc ctg egg ctg ceg gga gee 
Gly Arg Leu Arg Leu Ser Glu Tyr Val Phe Leu Arg Leu Pro Gly Ala 
770 775 780 



2352 



cgc gta ggg gat gca gac gga gaa agt cec gaa ece get ccc gee gee 2400 
Arg Val Gly Asp Ala Asp Gly Glu Ser Pro Glu Pro Ala Pro Ala Ala 
785 790 795 800 

tee gtg cgc cec gac ggc cgc ccc gag etc tge egg eca ctg ege ctg 2448 
Ser Val Arg Pro Asp Gly Arg Pro Glu Leu Cys Arg Pro Leu Arg Leu 
805 810 815 



gee tgg cgc cag gac gtg atg gtt cae ttc ate gtg cea gtg aaa aac 
Ala Trp Arg Gin Asp Val Met Val His Phe He Val Pro Val Lys Asn 
820 825 830 



2496 



2544 



cag gca egg tgg gtg gca cag ttc ctg gcg gac atg get geg ctg eac 
Gin Ala Arg Trp Val Ala Gin Phe Leu Ala Asp Met Ala Ala Leu His 
835 840 845 



geg cgc ace ggg gac teg cgt ttc age gtc gtc ctg gtg gat ttc gag 2592 
Ala Arg Thr Gly Asp Ser Arg Phe Ser Val Val Leu Val Asp Phe Glu 
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850 



855 



860 



age gag gat atg gac gtg gag egg gee etg ege gee gcg ege etg eee 2640 
Ser Glu Asp Met Asp Val Glu Arg Ala Leu Arg Ala Ala Arg Leu Pro 
865 870 875 880 

egg tae eag tae etg aga ega aec ggg aac ttc gag ege tee gee ggg 2688 
Arg Tyr Gin Tyr Leu Arg Arg Thr Gly Asn Phe Glu Arg Ser Ala Gly 
885 890 895 



etg eag geg gga gtg gac gcg gta gag gac gee age age ate gtg ttc 
Leu Gin Ala Gly Val Asp Ala Val Glu Asp Ala Ser Ser He Val Phe 
900 905 910 



2736 



etc tge gac etg cac ate eac ttc eca eee aac ate etg gac gge ate 
Leu Cys Asp Leu His He His Phe Pro Pro Asn He Leu Asp Gly He 
915 920 925 



2784 



ege aag eac tge gtg gag gge agg etg gee ttc geg eee gtg gtc atg 
Arg Lys His Cys Val Glu Gly Arg Leu Ala Phe Ala Pro Val Val Met 
930 935 940 



2832 



ege etg age tge ggg age teg eee egg gac eee eac ggt tae tgg gag 
Arg Leu Ser Cys Gly Ser Ser Pro Arg Asp Pro His Gly Tyr Trp Glu 
945 950 955 960 



2880 



gtg aac gge ttt gge ett ttt ggg ate tae aag teg gac ttt gac egg 2928 
Val Asn Gly Phe Gly Leu Phe Gly He Tyr Lys Ser Asp Phe Asp Arg 
965 970 975 
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gtt gga gga atg aac acg g^ gag ttc cga gac cag tgg ggg ggt gaa 
Val Gly Gly Met Asn Thr Glu Glu Phe Arg Asp Gin Trp Gly Gly Glu 
980 985 990 



2976 



gac tgg gag etc ctg gac agg gtc ctg cag gca ggg ctg gag gtg gag 
Asp Trp Glu Leu Leu Asp Arg Val Leu Gin Ala Gly Leu Glu Val Glu 
995 1000 1005 



3024 



egg etc cga ctg egg aat ttc tat cae cac tac cac tec aag agg ggc 
Arg Leu Arg Leu Arg Asn Phe Tyr His His Tyr His Ser Lys Arg Gly 
1010 1015 1020 



3072 



atg tgg age gtc cgc age agg aag ggc tct cgc acg ggg gcg tct tga 
Met Trp Ser Val Arg Ser Arg Lys Gly Ser Arg Tlir Gly Ala Ser 
1025 1030 1035 1039 



3120 



<210> 3 

<211> 998 

<212> PRT 

<213> Homo sapiens 

<400> 3 

Met Gly Ser Pro Arg Ala Ala Arg Pro Pro Leu Leu Leu Arg Pro Val 
15 10 15 

Lys Leu Leu Arg Arg Arg Phe Arg Leu Leu Leu Ala Leu Ala Val Val 
20 25 30 
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Ser Val Gly Leu Trp Thr Leu Tyr Leu Glu Leu Val Ala Ser Ala Gin 
35 40 45 

Val Gly Gly Asn Pro Leu Asn Arg Arg Tyr Gly Ser Trp Arg Glu Leu 
50 55 60 

Ala Lys Ala Leu Ala Ser Arg Asn He Pro Ala Val Asp Pro His Leu 
65 70 75 80 

Gin Phe Tyr His Pro Gin Arg Leu Ser Leu Glu Asp His Asp He Asp 
85 90 95 

Gin Gly Val Ser Ser Asn Ser Ser Tyr Leu Lys Trp Asn Lys Pro Val 
100 105 110 

Pro Trp Leu Ser Glu Phe Arg Gly Arg Ala Asn Leu His Val Phe Glu 
115 120 125 



Asp Trp Cys Gly Ser Ser He Gin Gin Leu Arg Arg Asn Leu His Phe 
130 135 140 

Pro Leu Tyr Pro His He Arg Thr Thr Leu Arg Lys Leu Ala Val Ser 

155 160 



145 



150 



Pro Lys Trp Thr Asn Tyr Gly Leu Arg He Phe Gly Tyr Leu His Pro 
165 170 175 



Phe Thr Asp Gly Lys He Gin Phe Ala He Ala Ala Asp Asp Asn Ala 
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180 



185 



190 



Glu Phe Trp Leu Ser Leu Asp Asp Gin Val Ser Gly Leu Gin Leu Leu 
195 200 205 

Ala Ser Val Gly Lys Thr Gly Lys Glu Trp Thr Ala Pro Gly Glu Phe 
210 215 220 

Gly Lys Phe Arg Ser Gin He Ser Lys Pro Val Ser Leu Ser Ala Ser 
225 230 235 240 



His Arg Tyr Tyr Phe Glu Val Leu His Lys Gin Asn Glu Glu Gly Thr 
245 250 255 

Asp His Val Glu Val Ala Trp Arg Arg Asn Asp Pro Gly Ala Lys Phe 
260 265 270 



Thr He He Asp Ser Leu Ser Leu Ser Leu Phe Thr Asn Glu Thr Phe 
275 280 285 

Leu Gin Met Asp Glu Val Gly His He Pro Gin Thr Ala Ala Ser His 
290 295 300 

Val Asp Ser Ser Asn Ala Leu Pro Arg Asp Glu Gin Pro Pro Ala Asp 
305 310 315 320 



Met Leu Arg Pro Asp Pro Arg Asp Hur Uu Tyr Arg Val Pro Uu He 
325 330 335 
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Pro Lys Ser His Leu Arg His Val Leu Pro Asp Cys Pro Tyr Lys Pro 
340 345 350 

Ser Tyr Leu Val Asp Gly Leu Pro Leu Gin Arg Tyr Gin Gly Uu Arg 
355 360 365 

Phe Val His Leu Ser Phe Val Tyr Pro Asn Asp Tyr Thr Arg Leu Ser 
370 375 380 

His Met Glu Thr His Asn Lys Cys Phe Tyr Gin Glu Asn Ala Tyr Tyr 
385 390 395 400 

Gin Asp Arg Phe Ser Phe Gin Glu Tyr He Arg He Asp Gin Pro Glu 
405 410 415 

Lys Gin Gly Leu Glu Gin Pro Gly Phe Glu Glu Asn Leu Leu Glu Glu 
420 425 430 

Ser Gin Tyr Gly Glu Val Ala Glu Glu Thr Pro Ala Ser Asn Asn Gin 
435 440 445 



Asn Ala Arg Met Leu Glu Gly Arg Gin Thr Pro Ala Ser Thr Leu Glu 
450 455 460 

Gin Asp Ala Thr Asp Tyr Arg Leu Arg Ser Leu Arg Lys Leu Leu Ala 
465 470 475 480 

Gin Pro Arg Glu Gly Leu Leu Ala Pro Phe Ser Lys Arg Asn Ser Thr 
485 490 495 
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Ala Ser Phe Pro Gly Arg Thr Ser His He Pro Val Gin Gin Pro Glu 
500 505 510 

Lys Arg Lys Gin Lys Pro Ser Pro Glu Pro Ser Gin Asp Ser Pro His 
515 520 525 

Ser Asp Lys Trp Pro Pro Gly His Pro Val Lys Asn Leu Pro Gin Met 
530 535 540 

Arg Gly Pro Arg Pro Arg Pro Ala Gly Asp Ser Pro Arg Lys Thr Gin 
545 550 555 560 

Trp Leu Asn Gin Val Glu Ser Tyr He Ala Glu Gin Arg Arg Gly Asp 
565 570 575 



Arg Met Arg Pro Gin Ala Pro Gly Arg Gly Trp His Gly Glu Glu Glu 
580 585 590 

Val Val Ala Ala Ala Gly Gin Glu Gly Gin Val Glu Gly Glu Glu Glu 
595 600 605 

Gly Glu Glu Glu Glu Glu Glu Glu Asp Met Ser Glu Val Phe Glu Tyr 
610 615 620 

Val Pro Val Phe Asp Pro Val Val Asn Trp Asp Gin Thr Phe Ser Ala 
625 630 635 640 



Arg Asn Leu Asp Phe Gin Ala Leu Arg Thr Asp Trp He Asp Leu Ser 
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645 



650 



655 



Cys Asn Tlir Ser Gly Asn Leu Leu Leu Pro Glu Gin Glu Ala Leu Glu 
660 665 670 

Val Thr Arg Val Phe Leu Lys Lys Leu Asn Gin Arg Ser Arg Gly Arg 
675 680 685 

Tyr Gin Leu Gin Arg He Val Asn Val Glu Lys Arg Gin Asp Gin Leu 
690 695 700 

Arg Gly Gly Arg Tyr Leu Leu Glu Leu Glu Leu Uu Glu Gin Gly Gin 

715 720 



705 



710 



Arg Val Val Arg Leu Ser Glu Tyr Val Ser Ala Arg Gly Trp Gin Gly 
725 730 735 

He Asp Pro Ala Gly Gly Glu Glu Val Glu Ala Arg Asn Leu Gin Gly 
740 745 750 



Leu Val Trp Asp Pro His Asn Arg Arg Arg Gin Val Leu Asn Thr Arg 
755 760 765 

Ala Gin Glu Pro Lys Leu Cys Trp Pro Gin Gly Phe Ser Trp Ser His 
770 775 780 

Arg Ala Val Val His Phe Val Val Pro Val Lys Asn Gin Ala Arg Trp 

795 800 



785 



790 
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Val Gin Gin Phe He Lys Asp Met Glu Asn Leu Phe Gin Val Hir Gly 
805 810 

Asp Pro His Phe Asn He Val He Thr Asp Tyr Ser Ser Glu Asp Met 
820 825 830 

Asp Val Glu Met Ala Leu Lys Arg Ser Lys Leu Arg Ser Tyr Gin Tyr 
835 840 845 

Val Lys Leu Ser Gly Asn Phe Glu Arg Ser Ala Gly Leu Gin Ala Gly 
850 855 860 

He Asp Leu Val Lys Asp Pro His Ser He He Phe Leu Cys Asp Leu 
865 870 875 880 

His He His Phe Pro Ala Gly Val He Asp Ala He Arg Lys His Cys 

885 890 895 

Val Glu Gly Lys Met Ala Phe Ala Pro Met Val Met Arg Leu His Cys 
900 905 910 

Gly Ala Thr Pro Gin Trp Pro Glu Gly Tyr Trp Glu Val Asn Gly Phe 
915 920 925 

Gly Leu Leu Gly He Tyr Lys Ser Asp Leu Asp Arg He Gly Gly Met 
930 935 940 

Asn Thr Lys Glu Phe Arg Asp Arg Trp Gly Gly Glu Asp Trp Glu Leu 

ffiiE# 2003-3076973 
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945 950 955 960 

Leu Asp Arg He Leu Gin Ala Gly Leu Asp Val Glu Arg Leu Ser Leu 
965 970 975 

Arg Asn Phe Phe His His Phe His Ser Lys Arg Gly Met Trp Ser Arg 
980 985 990 

Arg Gin Met Lys Thr Leu 
995 998 



<210> 4 

<211> 2997 

<212> DNA 

<213> Homo sapiens 

<400> 4 

atg ggg age ccc egg gcc gcg egg ece ecg etg ete ctg cge ceg gtg 48 
Met Gly Ser Pro Arg Ala Ala Arg Pro Pro Leu Leu Leu Arg Pro Val 
15 10 15 

aag etg etg egg agg ege ttc egg etg ctg etg geg ete gee gtg gtg 96 
Lys Leu Leu Arg Arg Arg Phe Arg Leu Leu Leu Ala Leu Ala Val Val 
20 25 30 

tet gtg ggg ete tgg aet etg tat etg gaa etg gtg geg teg gee cag 144 
Ser Val Gly Leu Trp Thr Leu Tyr Uu Glu Leu Val Ala Ser Ala Gin 
35 40 45 
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gtc ggc ggg aac ccc ctg aac egg agg tac ggc age tgg aga gaa eta 
Val Gly Gly Asn Pro Leu Asn Arg Arg Tyr Gly Ser Trp Arg Glu Leu 
50 55 60 

gee aag get etg gee age agg aae att eea get gtg gat eea cac ete 
Ala Lys Ala Leu Ala Ser Arg Asn He Pro Ala Val Asp Pro His Leu 
65 70 75 80 



192 



240 



cag tte tae eat eee eag agg etg age ete gag gae eae gae att gae 288 
Gin Phe Tyr His Pro Gin Arg Leu Ser Leu Glu Asp His Asp He Asp 
85 90 95 



eaa ggg gtg age agt aae age age tae ttg aag tgg aae aag eet gte 
Gin Gly Val Ser Ser Asn Ser Ser Tyr Leu Lys Trp Asn Lys Pro Val 
100 105 110 



336 



eee tgg ete tea gag tte egg gge egt gee aae etg eat gtg ttt gaa 
Pro Trp Leu Ser Glu Phe Arg Gly Arg Ala Asn Leu His Val Phe Glu 
115 120 125 



384 



gae tgg tgt gge age tet ate eag eag ete agg agg aae etg eat tte 
Asp Trp Cys Gly Ser Ser He Gin Gin Leu Arg Arg Asn Leu His Phe 
130 135 140 



432 



eea etg tae eee eat att ege aea ace etg agg aag ett get gtg tee 
Pro Leu Tyr Pro His He Arg Thr Thr Leu Arg Lys Leu Ala Val Ser 
145 150 155 160 



480 
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ccc aaa tgg acc aac tat ggc etc cgc ate ttt gge tac ctg cac cec 528 
Pro Lys Trp Thr Asn Tyr Gly Leu Arg He Phe Gly Tyr Leu His Pro 
165 170 175 



ttt act gat ggg aaa ate cag ttt gcc att get gea gat gac aac gcg 
Phe Thr Asp Gly Lys He Gin Phe Ala He Ala Ala Asp Asp Asn Ala 
180 185 190 



576 



gag ttc tgg ctg age etc gat gac cag gtc tea ggc etc cag ctg ctg 
Glu Phe Trp Leu Ser Leu Asp Asp Gin Val Ser Gly Leu Gin Leu Leu 
195 200 205 



624 



gcc agt gtg ggc aag act gga aag gag tgg acc gee ccg gga gag ttt 
Ala Ser Val Gly Lys Thr Gly Lys Glu Trp Thr Ala Pro Gly Glu Phe 
210 215 220 



672 



ggg aaa ttt egg age caa att tec aag ccg gtg age ctg tea gcc tec 
Gly Lys Phe Arg Ser Gin He Ser Lys Pro Val Ser Leu Ser Ala Ser 
225 230 235 240 



720 



cac agg tac tac ttc gag gtg ctg cac aag cag aat gag gag ggc acc 
His Arg Tyr Tyr Phe Glu Val Leu His Lys Gin Asn Glu Glu Gly Thr 
245 250 255 



768 



gac cac gtg gaa gtt gea tgg cga egg aac gac cet gga gcc aag ttc 
Asp His Val Glu Val Ala Trp Arg Arg Asn Asp Pro Gly Ala Lys Phe 
260 265 270 



816 



acc ate att gac tec etc tee ctg tee etc ttc aca aat gag aeg ttc 



864 



miE# 2003-3076973 



00 2-236292 



-nir He He Asp Ser Leu Ser Leu Ser Leu Phe Thr Asn Glu Hir Phe 
275 280 285 
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eta cag atg gat gag gtg ggc cac ate cca cag aca gca gcc age cac 
Leu Gin Met Asp Glu Val Gly His He Pro Gin Thr Ala Ala Ser His 
290 295 300 



912 



960 



gtg gac tec tee aae get ctt cec agg gat gag cag ccg ccc get gac 
Val Asp Ser Ser Asn Ala Leu Pro Arg Asp Glu Gin Pro Pro Ala Asp 
305 310 315 320 



atg ctt egg cet gac ccc egg gac ace etc tat cga gtg cct ctg ate 1008 
Met Leu Arg Pro Asp Pro Arg Asp Thr Leu Tyr Arg Val Pro Leu He 
325 330 335 



ccc aag teg cat etc egc cae gtc ctg cct gac tgt ccc tac aaa ccc 
Pro Lys Ser His Leu Arg His Val Leu Pro Asp Cys Pro Tyr Lys Pro 
340 345 350 



1056 



age tat ctg gtg gat ggg ctt cct ctg cag cgc tac cag gga .etc egg 
Ser Tyr Leu Val Asp Gly Leu Pro Leu Gin Arg Tyr Gin Gly Leu Arg 
355 360 365 



1104 



ttt gtt cat ctg tet ttt gtt tac ccc aat gac tat ace cgc ctg age 1152 
Phe Val His Leu Ser Phe Val Tyr Pro Asn Asp Tyr Thr Arg Leu Ser 
370 375 380 

cae atg gag ace cac aat aaa tgt ttc tac cag gaa aac gcc tac tac 1200 
His Met Glu -nir His Asn Lys Cys Phe Tyr Gin Glu Asn Ala Tyr Tyr 
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caa gac egg ttc age ttt cag gag tae ate agg att gac eag eet gag 1248 
Gin Asp Arg Phe Ser Phe Gin Glu Tyr He Arg He Asp Gin Pro Glu 
405 410 415 

aag eag ggg etg gag eag eea ggt ttt gag gaa aae ett eta gaa gag 1296 
Lys Gin Gly Leu Glu Gin Pro Gly Phe Glu Glu Asn Leu Leu Glu Glu 
420 425 430 



tee eag tat ggg gaa gtg gea gag gag aee cet gee tee aae aae eag 
Ser Gin Tyr Gly Glu Val Ala Glu Glu Thr Pro Ala Ser Asn Asn Gin 
435 440 445 



1344 



aat gee agg atg ett gag gga aga eag aea eet gee tec aee etg gag 
Asn Ala Arg Met Leu Glu Gly Arg Gin Hir Pro Ala Ser Thx Leu Glu 
450 455 460 

eaa gat gee aet gae tae ege ete ega age etg egg aaa ete etg get 
Gin Asp Ala Thr Asp Tyr Arg Leu Arg Ser Leu Arg Lys Leu Leu Ala 
465 470 475 480 

eag eee egg gag gge etg etg gee eee tte tee aag egg aae tee aea 
Gin Pro Arg Glu Gly Leu Leu Ala Pro Phe Ser Lys Arg Asn Ser Thr 
485 490 495 



1392 



1440 



1488 



geg tee tte eea ggg agg ace age eac att eea gtg eag eag eea gag 
Ala Ser Phe Pro Gly Arg Thr Ser His He Pro Val Gin Gin Pro Glu 
500 505 



1536 
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aag agg aag caa aaa ccc age cct gag ccc age caa gat tea ect cat 
Lys Arg Lys Gin Lys Pro Ser Pro Glu Pro Ser Gin Asp Ser Pro His 
515 520 525 



1584 



tee gae aag tgg eet cet sgg eae cet gtg aag aae ctg eet cag atg 
Ser Asp Lys Trp Pro Pro Gly His Pro Val Lys Asn Leu Pro Gin Met 
530 . 535 540 



1632 



agg ggg eec agg ece agg ece get ggt gae age eee agg aag act cag 
Arg Gly Pro Arg Pro Arg Pro Ala Gly Asp Ser Pro Arg Lys Thr Gin 
545 550 555 560 



1680 



tgg etg aae cag gtg gag teg tae ate gea gag cag aga egg ggt gae 
Trp Leu Asn Gin Val Glu Ser Tyr He Ala Glu Gin Arg Arg Gly Asp 
565 570 575 



1728 



agg atg egg cet cag gee eec gga agg gge tgg cat ggg gag gag gaa 
Arg Met Arg Pro Gin Ala Pro Gly Arg Gly Trp His Gly Glu Glu Glu 
580 585 590 



1776 



gtg gtg geg gee gea gge cag gaa gga caa gtg gag gga gag gaa gag 
Val Val Ala Ala Ala Gly Gin Glu Gly Gin Val Glu Gly Glu Glu Glu 
595 600 605 



1824 



ggg gaa gaa gag gag gag gaa gag gat atg agt gag gtg ttc gag tae 
Gly Glu Glu Glu Glu Glu Glu Glu Asp Met Ser Glu Val Phe Glu Tyr 
610 615 620 



1872 
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gta cct gtg ttt gac ccg gta gta aac tgg gac cag acc ttc agt gcc 1920 
Val Pro Val Phe Asp Pro Val Val Asn Trp Asp Gin Thr Phe Ser Ala 
625 630 635 640 



egg aat etc gae ttc caa gcc ctg agg act gac tgg ate gat ctg age 
Arg Asn Leu Asp Phe Gin Ala Leu Arg Thr Asp Trp He Asp Leu Ser 
645 650 655 



1968. 



tgt aae aea tet ggc aac ctg ctg ctt cca gag cag gaa get ctg gag 2016 
Cys Asn Thr Ser Gly Asn Leu Leu Leu Pro Glu Gin Glu Ala Leu Glu 
660 665 670 

gtc aeg cga gtc ttc ttg aag aag etc aac cag agg age egg ggg agg 2064 
Val Thr Arg Val Phe Leu Lys Lys Leu Asn Gin Arg Ser Arg Gly Arg 
675 680 685 



tac eag eta cag ege att gtg aae gtg gaa aag egt cag gac cag eta 
Tyr Gin Leu Gin Arg He Val Asn Val Glu Lys Arg Gin Asp Gin Leu 
690 695 700 



2112 



cgt ggg ggt ege tac etc ctg gag ctt gaa ctg ttg gaa caa ggc eag 
Arg Gly Gly Arg Tyr Leu Leu Glu Leu Glu Leu Leu Glu Gin Gly Gin 
705 710 715 720 



2160 



cgc gtg gtg egg etc teg gag tat gtg tet gea cga ggc tgg cag ggc 
Arg Val Val Arg Leu Ser Glu Tyr Val Ser Ala Arg Gly Trp Gin Gly 
725 730 735 



2208 



ate gat cea get ggt ggg gag gag gtc gag gee egg aae ctg caa ggc 2256 
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He Asp Pro Ala Gly Gly Glu Glu Val Glu Ala Arg Asn Leu Gin Gly 
740 745 750 

ctg gtc tgg gac cca cac aac cgt agg aga cag gtc ctg aat acc egg 
Leu Val Trp Asp Pro His Asn Arg Arg Arg Gin Val Leu Asn Thr Arg 
755 760 765 

gcc caa gag ccc aag ctg tgc tgg cct cag ggt ttc tec tgg agt cac 
Ala Gin Glu Pro Lys Leu Cys Trp Pro Gin Gly Phe Ser Trp Ser His 
770 775 780 

cga gcc gtg gtc cac ttc gtc gtg cct gtg aag aac cag gea cgc tgg 
Arg Ala Val Val His Phe Val Val Pro Val Lys Asn Gin Ala Arg Trp 
785 790 795 800 

gta cag caa ttc ate aaa gac atg gaa aac ctg ttc cag gtc ace ggt 
Val Gin Gin Phe He Lys Asp Met Glu Asn Leu Phe Gin Val Thr Gly 
805 810 815 



2304 



2352 



2400 



2448 



gac cca cac ttc aac ate gtc ate act gac tat age agt gag gac atg 
Asp Pro His Phe Asn He Val He Thr Asp Tyr Ser Ser Glu Asp Met 
820 825 830 



2496 



gat gtt gag atg gca ctg aag agg tec aag ctg egg age tac cag tac 2544 
Asp Val Glu Met Ala Uu Lys Arg Ser Lys Leu Arg Ser Tyr Gin Tyr 
835 840 845 

gtg aag eta agt gga aac ttt gaa cgc tea get gga ett cag get ggc 2592 
Val Lys Leu Ser Gly Asn Phe Glu Arg Ser Ala Gly Leu Gin Ala Gly 
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ata gac etc gtg aag gac ccg cac age ate ate ttc cte tgt gac ete 2640 
He Asp Leu Val Lys Asp Pro His Ser He He Phe Leu Cys Asp Leu 
865 870 875 880 



cae ate eae ttc cea get ^a gtc ate gat gee att egg aag cac tgt 
His He His Phe Pro Ala Gly Val He Asp Ala He Arg Lys His Cys 
885 890 895 



2688 



gtg gag gga aag atg gee ttt gee cec atg gtg atg agg etg cat tgt 
Val Glu Gly Lys Met Ala Phe Ala Pro Met Val Met Arg Leu His Cys 
900 905 910 



2736 



ggg gee ace cec cag tgg ect gag ggc tac tgg gag gtg aat ggg ttc 
Gly Ala Tbr Pro Gin Trp Pro Glu Gly Tyr Trp Glu Val Asn Gly Phe 
915 920 925 



2784 



ggg ctg ett ggc ate tac aag tct gac etg gac agg att ggg ggc atg 
Gly Leu Leu Gly He Tyr Lys Ser Asp Leu Asp Arg He Gly Gly Met 
930 935 940 



2832 



aac ace aag gag ttc ega gac egc tgg ggc ggg gaa gac tgg gag ctg 
Asn Hir Lys Glu Phe Arg Asp Arg Trp Gly Gly Glu Asp Trp Glu Uu 
945 950 955 960 



2880 



ctg gac agg ata etc caa geg ggc ctg gac gtg gag cgt ete tec etc 
Leu Asp Arg He Leu Gin Ala Gly Leu Asp Val Glu Arg Leu Ser Leu 
965 970 975 



2928 
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agg aat ttc ttc cat cat ttc cat tec aag cga ggc atg tgg age egt 
Arg Asn Phe Phe His His Phe His Ser Lys Arg Gly Met Trp Ser Arg 
980 985 990 

cgc cag atg aag acg ctg tag 
Arg Gin Met Lys Thr Leu 
995 998 



<210> 5 
<211> 21 
<212> DMA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide primer used in PGR for cloning GalNAc- 
<400> 5 

gctectgcag ctceagetcc a 21 



<210> 6 

<211> 22 

<212> DMA 

<213> Artificial Sequence 



<220> 
<223> 



Oligonucleotide primer used in PGR for cloning GalNAc-Tl cDNA 
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<400> 6 

aagcgactcc ctcgcgccga gt 22 



<210> 7 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer used in PCR for cloning GalNAc- 
<400> 7 

atgccgcggc tcccggtgaa gaag 24 



<210> 8 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer used in PCR for cloning GalNAc- 

<400> 8 

ccacagttca agctcca^a ggta 24 
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<210> 9 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer used in PCR for cloning GalNAc-T2 cDNA 
<400> 9 

ctgacgcttt tccacgttca caat 24 



<210> 10 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer used in PCR for cloning GalNAc-T2 cDNA 
<400> 10 

caccccgtct ctgctctgcg at 22 



<210> 11 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide primer used 
<400> 11 

gtcttcctgg ggctgtcacc a 21 



in PCR for cloning GalNAc-T2 cDNA 



<210> 12 

<211> 24 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Oligonucleotide primer used 
<400> 12 

cacctcatcc atctgtagga acgt 24 



PCR for cloning GalNAc-T2 cDNA 



<210> 13 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer used in PCR for cloning GalNAc-T2 cDNA 
<400> 13 

ctgtcgcct gcaacttcca cgt 23 
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<210> 14 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide primer used in PCR for clonii^ GalNAc-T2 cDNA 
<400> 14 

aatgtcgtgg tcctcgaggc tea 23 



<210> 15 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide primer used in PCR for cloning GalNAc-T2 cDNA 
<400> 15 

gatggtagaa ctggaggtgt ggat 24 



<210> 16 
<211> 31 
<212> DNA 
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<213> Artificial Sequence 



<220> 

<223> Oligonucleotide primer used in PGR for cloning GalNAc-Tl cDNA 



<400> 16 

cccaagcttc ggggggtcca cgctgcgcca t 31 



<210> 17 

<211> 30 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Oligonucleotide primer used in PGR for cloning GalNAc-Tl cDNA 



<400> 17 

gctctagact caagacgccc ccgtgcgaga 30 



<210> 18 

<211> 29 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Oligonucleotide primer used in PGR for cloning GalNAc-T2 cDNA 
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<400> 18 

ggaattcgag gtacggcagc tggagagaa 29 



<210> 19 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer used in PCR for cloning GalNAc-T2 cDNA 
<400> 19 

acgcgtcgac ctacagcgtc ttcatctggc ga 



<210> 20 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer used in PCR for amplifying GalNAc-Tl cDNA 
<400> 20 

ctggtggatt tcgagagcga 20 



<210> 21 
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<211> 18 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Oligonucleotide primer used in PCR for amplifying GalNAc-Tl cDNA 



<400> 21 

tgccgtccag gatgttgg 18 



<210> 22 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide probe used in PCR for detecting GalNAc-Tl cDNA 
<400> 22 

gcggtagagg acgcc 15 



<210> 23 

<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Oligonucleotide primer used in PCR for amplifying GalNAc-T2 cDNA 



<400> 23 

atcgtcatca ctgactatag cagtga 26 



<210> 24 

<211> 21 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide primer used in PCR for amplifying GalNAc-T2 cDNA 
<400> 24 

gaatggcatc gatgactcca g 21 



<210> 25 
<211> 17 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide probe used in PCR for detecting GalNAc-T2 cDNA 
<400> 25 

ctcgtgaagg acccgca 17 
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